Augmenting tumor sensitivity to topotecan by transient hypoxia.
We examined how the effect of topotecan is modulated by transient hypoxia in three different tumor lines, Lewis lung carcinoma (LLC), U87 human glioblastoma and DMS273 human small cell lung cancer. Four groups of tumor bearing mice were treated with saline or a single dose of topotecan, immediately followed by 6-h or 72-h exposure to a hypoxic environment (10% O(2)) or normal air. Topotecan + hypoxia resulted in significantly greater suppression of tumor growth than normoxic topotecan or hypoxia alone. Correspondingly, the sensitivity of LLC cells to topotecan in a clonogenic survival assay was significantly higher under hypoxia. This effect of hypoxia was not a general phenomenon, since the tumor growth inhibitory effect of the alkylating agent cisplatin was not changed by hypoxic environment. In a parallel series of in vitro experiments, cell cultures were exposed to hypoxia (0.1% or 0.7% O(2)) in a hypoxic chamber or normoxia for 24 h. We found a dose-dependent downregulation of HIF-1alpha by topotecan (30-270 nM). The hypoxic upregulation of Glucose transporter-1 and VEGF secretion to the culture medium was inhibited by the addition of topotecan, while doses up to 270 nM had no effect on VEGF under normoxia. VEGF protein levels in tumors were also reduced by topotecan. These data show that the effect of topotecan is increased by transient hypoxia, and this may be a direct effect on the ability of cells to survive under hypoxia as well as an antiangiogenic effect, mediated through the HIF-1 inhibitory effect of topotecan.